GENETIC EFFECTS OF RADIATION                                                                        125

of 5 or greater, and a factor of 10 accommodates the range of values,
with one notable exception. The dose-rate factor for the male specific-
locus mutation rate is only 3. This is a firmly established value. The
reason for this rather low dose-rate factor is not clear, although it is not
dissimilar from some values derived from other radiobiological studies on
tumorigenesis and life shortening (NCRP Report 64, 1980). RBE values
for fission neutron exposures are about 5 for high-dose-rate comparisons
and range from 15 to 50 for low dose rates.

Spontaneous mutation rates (Table 2-9) are understandably less well
known than the induced rates; this appears to be largely a matter of
inadequate sampling statistics. The values for the specific locus test are
well defined, although even here they are not free of controversy because
of the occurrence of clusters of events. For other endpoints, such as
translocations in mice, the range of values often reflects genetic diversity
and not uncertainty per se. On this point, the committee notes that there
is considerable diversity in the spontaneous rates among all the known
specific recessive and dominant genes in mice and humans.

The estimated doubling doses derived from Tables 2-9 and 2-10 are
summarized in Table 2-11. Considering all endpoints together, the direct
estimates of doubling dose for low dose rate radiation have a median value
of 70-80 rad, indirect estimates based on high-dose rate experiments have
a median of 150 rad, and the overall median lies in the range of 100 to 114
rad. These estimates support the view that the doubling dose for low-dose-
rate, low-LET radiation in mice is approximately 100 rad for various genetic
endpoints. This contrasts with the results of the human data obtained from
the study of Japanese atomic-bomb survivors, as discussed earlier in this
chapter, which suggest that the value of 100 rad represents an approximate
lower 95% confidence limit for the human doubling dose.
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